The Brazilian beef industry has experienced an increase in the utilization of adapted and non-adapted Bos taurus breeds in crossbreeding systems. In spite of this, little is known about the adaptability of these groups and of their crossbred progeny when raised in a tropical climate. The aim of this study was to evaluate the physiological responses related to adaptability of Nelore (NE), crossbred Angus x Nelore (TA) and Senepol x Nelore (SN) cattle submitted to a heat tolerance trial. The study was conducted in the Southeast -Embrapa Cattle (CPPSE), São Carlos, Brazil. During the summer of 2008, 45 heifers, 15 of each breed type, were evaluated over three days: at 7:00 a.m. (resting measure), at 13:00 (after six hours in the sun with no access to water and shade) and at 15:00 (after a further two hours in the sun with access to shade). Rectal temperature and sweating rate were measured and the data were analyzed using restricted maximum likelihood. The effect of breed type was significant for rectal temperature only at 15:00 and for the sweating rate at all three test periods. Based on these results, Senepol x Nelore heifers showed a better adaptation in the heat tolerance test than the other breed types.
Introduction
The Brazilian beef industry plays an important role in the world market, representing the largest commercial beef herd with the second highest beef production in the world (FAS-USDA, 2008) . Almost 90% of the beef cattle in Brazil have Bos indicus genotype what demonstrated the economic value placed on adaptability traits of these breeds in tropical regions. Despite these characteristics, they present some undesirable productive traits such as poor meat tenderness, carcass quality, fertility and temperament, which justify the growing interest among cattle producers of introducing alternative germ plasm, to be used in crossbreeding programmes that could improve meat quality as well as productivity of the herds without losing adaptability.
The aim of this study was to evaluate the physiological responses related to adaptability of Nelore (NE), and crossbred Angus x Nelore (TA) and Senepol x Nelore (SN) heifers, submitted to a heat tolerance test, during a summer season in the south-eastern region of Brazil. 2007 /2008 (December, 2007 and January and February, 2008 .
Materials and Methods
In order to make handling procedures feasible, the 45 animals were separated into three groups of 15 animals (handling groups-HG), with five animals of each breed type in each group. In these three handling groups three repeated measures were recorded on each animal during three hot, sunny days, totalling a nine day trial. Rectal temperature and sweating rate of each animal were measured and meteorological data (air (Thom, 1958) and Black Globe Humidity-Index (BGHI) (Buffington et al., 1981) .
A day before each test, the animals were taken to a pasture adjacent to the corral with free access to water and shade. At approximately 6:00 animals were calmly moved to the corral where they rested for one hour. At 7:00 the animals were taken to the squeeze chute for the first series of measurements (M1). The animals were then kept in the corral with no access to water or shade until 13:00 when the second . series of measurements (M2) was recorded. Thereafter, the animals were kept for one more hour in the corral with access only to shade but not water, and then the third series of measurements (M3) were taken at 15:00.
Rectal temperature and sweating rate data were analyzed as repeated measures by restricted maximum likelihood using the MIXED procedures of SAS (SAS, 2002 (SAS, -2003 considering a model that besides the overall mean included the effects of breed type (BT), handling group (HG), BT x HG, animal within BT x HG, measurement (MED -three repeated measures on each animal), BT x MED and HM x MED.
Results and Discussion
During the experimental period the values of air temperature, black globe temperature and relative humidity measurements varied between 17 °C and 38 °C, 16 °C and 39 °C and 50% and 95%, respectively. According to Hahn & Mader (1997) beef cattle can be severely affected in environments with THI values of above 79. The THI in the present study varied between 62.1 and 84 and the BGHI from 60.7 to 91.2. In the study the effect of breed type on rectal temperature was significant (P <0.05) only at the third measurement (M3) at 15:00, and for sweating rate at all three measurements (P <0.01). The Senepol x Nelore group had the lowest mean rectal temperature at 15:00 as well as the lowest sweating rates at all three measurements compared to the Nelore and Angus x Nelore groups (Tables 1 and 2 ).
